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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a projection 
aligner and method for reducing the change of 
image forming performance at an image forming 
position and in the neighborhood of an optical axis 
in a projection optical system, even when this 
projection optical system is used in an immersion 
state compared with the case that the projection 
optical system is used in a normal state. 

SOLUTION: This projection aligner is provided with a 
projection optical system 2 for transferring a 
pattern la plotted on an original art 1 to a 
photosensitive face 5a of a substrate 5. An 
auxiliary lens 4 is arranged so as to be inserted 
into and pulled out of a space between the lens face 
at the substrate 5 side of the projection optical 
system 2 and the photosensitive face Sa, and a 
space between the lower face of the auxiliary lens 4 
and the photosensitive face 5a is formed to be 
immersion possible. Also, a curvature radius R1 of 
the lens face at the original art 1 side of the 



auxiliary lens 4 is formed, so as to be almost equal 
to a distance d1 on an optical axis Z from the lens 
face at the original art 1 side to the 
photosensitive face 5a. 
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* NOTICES * 

JPO €Uid NCZPZ are not responsible for any 
damages caused the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the projection aligner which has the projection optics which imprints the pattem drawn 
on the original edition to the sensitization side of a substrate Said projection optics is arranged most 
possible [ insertion and detachment of an attachment lens ] in the space of the lens side by the side of 
a substrate, and said sensitization side. The space of the inferior surface of tongue of this attachment 
lens, and said sensitization side It is the projection aligner characterized by having been formed 
possible [ immersion ], and forming the radius of curvature of the original edition side lens side of 
said attachment lens so that it may become almost equal to the distance on the optical axis from this 
original edition side lens side to said sensitization side. 

[Claim 2] The radius of curvature of the substrate side lens side of said attachment lens is a 
projection aligner according to claim 1 characterized by being formed so that it may become almost 
equal to the distance on the optical axis from this substrate side lens side to said sensitization side. 
[Claim 3] It is the projection aligner characterized by being formed in the projection aligner which 
has the projection optics which imprints the pattem drawn on the original edition to the sensitization 
side of a substrate so that said projection optics may become ahnost the equal to the distance on the 
optical axis from the lens side by the side of this substrate to said sensitization side as for the radius 
of curvature of the lens side by the side of a substrate. 

[Claim 4] The exposure approach characterized by including the lighting process which illuminates 
said original edition with a predetermined exposure hght, and the exposure process which exposes 
the pattem image of said original edition to the sensitization side of said substrate through said 
projection optics in the approach of exposing using the projection aUgner of a publication in any 1 
term of claim 1 thru/or claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection aligner and the exposure approach of 
having the projection optics which carries out the printing imprint of the pattern drawn on the 
original edition on a substrate. 
[0002] 

[Description of the Prior Art] In recent years, detailed-ization of the pattem imprinted by the wafer 
as a photosensitive substrate is desired. In order to attain this, two approaches, or [ whether short 
wavelength-ization of exposure wavelength is attained or / attaining increase-ization of the numerical 
aperture of projection optics ], can be considered. Before, the immersion-type projection aUgner is 
proposed as an approach of attaining increase-ization of the numerical aperture of projection optics 
among these. An immersion-type projection aUgner is equipment of projection optics which fills 
space (it is henceforth called actuation space.) all of the lens side by the side of a wafer and space 
with a wafer, i.e., the working distance, (working distance), or the subspace by the side of a wafer 
with liquids, such as an oil, most. Usually, as opposed to the refractive index of the air which 
occupies the actuation space at the time of use being 1 .0, the refractive index of an oil is about 1 .6. 
For this reason, if all of actuation space or the subspace by the side of a wafer is permuted by the 
Uquid with a refractive index high in this way, numerical aperture by the side of the wafer of 
projection optics can be enlarged, and detailed-ization of an exposure pattem can be attained. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional immersion-type 
projection aligner, it is with the time of the immersion [ which makes actuation space gases, such as 
air ] use which attains the time of use, and detailed-ization of a pattem, and uses all of actuation 
space, or subspace by the side of a wafer as a liquid, and the equivalent image formation engine 
performance was not usually able to be secured. For example, the case where parallel monotonous 
glass is installed in the boundary of a gas and a liquid is considered as operation at the time of the 
immersion which uses wafer flank part space of actuation space as a Uquid. In such a case, the 
following three faults occur. 

[0004] The 1st is fault from which the image formation location by projection optics shifts by the 
optical refraction in the plane of incidence of parallel monotonous glass at the time of immersion 
use. Therefore, it is necessary to move projection optics or a wafer so that a focal distance may be 
seciu-ed. And depending on the conditions at the time of the immersion use, an image formation 
location may not no longer be doubled on a wafer. The 2nd is fault which spherical aberration 
produces with the parallel monotonous glass installed in the boundary of a gas and a liquid at the 
time of immersion use. By this, the image formation engine performance worsens at the time of 
immersion use. The 3rd is fault to which change of the image formation engine performance at the 
time of immersion use or an image formation location becomes large by the environmental variation. 
That is, since the refractive index of a liquid changes with environmental variations, such as a 
temperature change, a lot compared with a gaseous refractive index, neither the image formation 
engine performance nor an image formation location is stabilized by it. Therefore, this invention 
makes it a technical problem to offer the image formation location by projection optics, a projection 
aligner with little change of the image formation engine performance near an optical axis, and the 
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exposure approach compared with the case where it is used by the normal state, even when 

projection optics is used in the state of immersion. 

[0005] 

[Means for Solving the Problem] When the sign which it was made in order that this invention might 
solve the above-mentioned technical problem, namely, was given to drawing 1 and drawing 2 of an 
accompanying drawing is written in addition in a parenthesis, this invention In the projection aligner 
which has the projection optics (2) which imprints the pattem (la) drawn on the original edition (1) 
to the sensitization side (5a) of a substrate (5) Projection optics (2) is arranged most possible 
[ insertion and detachment of an attachment lens (4) ] in the space of the lens side by the side of a 
substrate (5), and a sensitization side (5 a). The space of the inferior surface of tongue of an 
attachment lens (4), and a sensitization side (5a) It is the projection aligner characterized by having 
been formed possible [ immersion ], and forming the radius of curvature (Rl) of the original edition 

(1) side lens side of an attachment lens (4) so that it may become almost equal to the distance (dl) on 
the optical axis (Z) from the original edition (I) side lens side to a sensitization side (5a). When the 
sign further given to drawing 3 of an accompanying drawing is written in addition in a parenthesis in 
that case, as for the radius of curvature (R2) of the substrate (5) side lens side of an attachment lens 
(4), it is desirable to be formed so that it may become almost equal to the distance (d2) on the optical 
axis (Z) from the substrate (5) side lens side to a sensitization side (5a). 

[0006] Moreover, this invention will be set to the projection aligner which has the projection optics 

(2) which imprints the pattem (la) drawn on the original edition (1) to the sensitization side (5a) of a 
substrate (5), if the sign given to drawing 1 and drawing 4 of an accompanying drawing is vmtten in 
addition in a parenthesis. It is the projection aligner characterized by being formed so that projection 
optics (2) may become ahnost the equal to the distance (d2) on the optical axis (Z) from the lens side 
by the side of a substrate (5) to a sensitization side (5a) as for the radius of curvature (R2) of the lens 
side by the side of a substrate (5). Moreover, this invention is the exposure approach characterized 
by to include the lighting process which illuminates the original edition (1) with a predetermined 
exposure light, and the exposure process which exposes the pattem image (la) of the original edition 
(1) to the sensitization side (5a) of a substrate (5) through projection optics (2) in the approach of 
exposing using the projection aligner of an above-mentioned configuration, when the sign given to 
drawing 1 of an accompanying drawing writes in addition in a parenthesis. 

[0007] 

[Embodiment of the Invention] A drawing explains the gestalt of operation of this invention. 
Drawing 1 and drawing 2 show the 1st example of the projection aligner by this invention. Drawing 
1 is drawing by the 1st example of this invention usually showing the projection aligner in the time 
of use. **** 1 example carries out image formation of the image of pattem side la of a reticle 1 to 
image surface 5a (sensitization side) of a wafer 5 by the exposure approach including a lighting 
process and an exposure process. That is, the flux of light emitted from the light sources 10, such as 
a KrF excimer laser, illuminates to homogeneity pattem side la of the reticle 1 as the original edition 
laid on the reticle stage 12 through the illumination-light study system 11, The exposure Ught 
emitted from pattem side la of a reticle 1 carries out image formation of the image of pattem side la 
to image surface 5a of the wafer 5 laid on X-Y stage 8 through projection optics 2. In addition, at the 
time of use, actuation space usually says the condition of only air. 

[0008] Here, on X-Y stage 8, a revolving shaft 7 is intervened and the attachment lens 4 held at the 
lens holder 3 is installed. This attachment lens 4 is pivotable centering on a revolving shaft 7. And if 
180 degrees rotates from the location shown in drawing 1 , an attachment lens 4 will be arranged just 
under projection optics 2. At this time, the optical axis of an attachment lens 4 is in agreement with 
the optical axis of projection optics 2. Moreover, the cube type-Uke Hquid shield 6 is installed on X- 
Y stage 8. By drawing 1 , since it is easy, only the cross section of the liquid shield 6 is shown. And 
Hquids, such as an oil, can be put into the space surrounded by the liquid shield 6, and space can be 
used as a hquid by wafer 5 flank of actuation space. When using the projection aligner of **** 1 
example in the state of immersion, an attachment lens 4 is arranged just under projection optics 2, 
and a liquid is put in in the liquid shield 6. At this time, it becomes air between the top face (field by 
the side of a reticle 1) of an attachment lens 4, and the inferior surface of tongue (most field by the 
side of a wafer 5) of projection optics 2. And it becomes a liquid between the inferior surface of 
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tongue (field by the side of a wafer 5) of an attachment lens 4, and a wafer 5. The broken line M of 
drawing 1 shows air and the boundary line of a liquid. 

[0009] Drawing 2 is drawing in which it was expanded and shown near the attachment lens 4 in the 
projection aligner in the time of the immersion use by the 1st example of this invention. As 
mentioned above, in the time of immersion use, the space by the side of the top face of an attachment 
lens 4 serves as Air A, and the space by the side of the inferior surface of tongue of an attachment 
lens 4 serves as Liquid L. Moreover, the refractive index of the attachment lens 4 in **** 1 example 
serves as a value almost equal to the refractive index of Liquid L. The top-face configuration of an 
attachment lens 4 is the configuration in which all the beams of light K that carry out image 
formation to the core of image surface 5a on a wafer 5 carry out incidence perpendicularly. That is, 
an attachment lens 4 and Liquid L twist, and the center of curvature of the top face of an attachment 
lens 4 is usually in agreement with the core of image surface 5 a at the time of use. And the radius of 
curvature Rl of the top face of an attachment lens 4 fills a degree type. 
Rl=dl (1) 

dl : Distance on the optical axis Z from attachment lens 4 top face to wafer image surface 5a [0010] 
On the other hand, the inferior-surface-of-tongue configuration of an attachment lens 4 is a flat- 
surface configuration. As mentioned above, since the refractive index of an attachment lens 4 and 
Liquid L is equal, no beams of light K which carry out image formation near the core of image 
surface 5a are almost refracted like the top-face section also in the inferior-surface-of-tongue section 
of an attachment lens 4. Therefore, the convergence half width at the time of immersion use usually 
becomes equal to the convergence half width at the time of use. The refractive index [ as opposed 
to / at this time / the air of a NA=nsinthetan: liquid in the numerical aperture NA by the side of the 
wafer 5 of projection optics 2 ] theta: It can be found in convergence half width. Moreover, 
resolution delta r can be foimd in a degree type. 

The refractive index k in the inside of the air of dehar=klambdaO/NAlambdaO:exposure light: 
Constant [001 1] Therefore, compared with the time of use, resolution [ in / for numerical aperture / n 
times and near an image surface 5a core ] can usually be improved to 1/n at the time of immersion 
use. Moreover, in the **** 1 example, since all the beams of light K that carry out image formation 
to the core of image surface 5 a are not refracted depending on an attachment lens 4, spherical 
aberration does not generate them. Furthermore, when the chromatism of an attachment lens 4 and 
the chromatism of Liquid L are equal, axial overtone aberration is not generated, either. Thereby, in 
image surface 5a near optical-axis Z, even if it is at the immersion use time, the image formation 
engine performance at the time of use is usually maintained mostly. Furthermore, there are not the 
time of immersion use and change of the image formation location usually according to projection 
optics 5 by the time of use, either. 

[0012] Next, drawing 3 shows the 2nd example of the projection aligner by this invention. **** 2 
example differs only in the configuration of an attachment lens 4 from said 1st example. Drawing 3 
is drawing in which it was expanded and shown near the attachment lens 4 in the projection aligner 
in the time of the immersion use by the 2nd example of this invention. The configuration of the top- 
face section of the attachment lens 4 of**** 2 example is equal to the configuration of the top-face 
section of the attachment lens 4 of said 1st example. That is, the relation of (1) type is realized in the 
top-face section. 

[0013] On the other hand, the configuration of the inferior-surface-of-tongue section of the 
attachment lens 4 of **** 2 example is a curved-surface configuration to the inferior-surface-of- 
tongue section of the attachment lens 4 of said 1st example being a flat-surface configuration. And 
the inferior-surface-of-tongue configuration is the configuration in which all the beams of light K 
that carry out image formation to the core of image surface 5a on a wafer 5 carry out incidence 
perpendicularly like a top-face configuration. That is, the center of curvature of the inferior surface 
of tongue of an attachment lens 4 is usually in agreement with the core of image surface 5a at the 
time of use. And the radius of curvature R2 of the inferior surface of tongue of an attachment lens 4 
fills a degree type. 
R2=d2 (2) 

d2: Distance on the optical axis Z from attachment lens 4 inferior surface of tongue to wafer image 
surface 5a [0014] According to **** 2 example, even if it is a time of the refractive indexes of an 
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attachment lens 4 and Liquid L dififering, and a time of the refractive index of Liquid L changing 
with environmental variations, such as a temperature change, there is little change of aberration or an 
image fomiation location. That is, on the inferior surface of tongue of an attachment lens 4, no beam 
of light K of the wavelength which carries out image formation to the core of image surface 5a is 
concerned with the refractive index and chromatism of Liquid L, and is not refracted. Therefore, also 
in **** 2 example, high resolution can be obtained like said 1st example at the time of immersion 
use. Moreover, even if it usually compares the time of use and immersion use, the image formation 
location by projection optics 2 does not change, but there is also no change of the axial overtone 
aberration in image sxirface 5 a or spherical aberration, and the image formation engine performance 
in image surface 5a near optical-axis Z is maintained. Furthermore, even if the refractive index of 
Liquid L changes with temperature changes etc., there is no change of an image formation location, 
axial overtone aberration, or spherical aberration. 

[0015] Next, drawing 4 shows the 3rd example of the projection aligner by this invention. Although 
a part of space was used as the liquid by wafer 5 flank of actuation space in said 1st and 2nd example 
at the time of immersion use, let all of actuation space be a liquid in the **** 3 example at the time 
of immersion use. namely, — the time of immersion use — projection optics 2 ~ the field by the side 
of a wafer 5 will be most dipped in a liquid. Therefore, the projection ahgner of **** 3 example 
must have the top face of the liquid shield 6 of drawing 1 higher than the inferior surface of tongue 
of projection optics 2, Furthermore, the lens holder 3 of drawing 1 used at the time of immersion use 
of said 1st and 2nd example, an attachment lens 4, and a revolving shaft 7 become unnecessary. 
[0016] Drawing 4 is drawing of the projection optics 2 of a projection aligner having expanded and 
shown the field by the side of a wafer 5 most at the time of immersion use. projection optics 2 - the 
configxiration of the field by the side of a wafer 5 is the equal to the configuration of the inferior- 
surface-of-tongue section of the attachment lens 4 of said 2nd example. That is, the relation of (2) 
types is realized in the inferior-surface-of-tongue section. Although the projection optics 2 shown in 
drawing 4 will usually be used on the other hand at the time of use, no refraction of beams of hght K 
which carries out image formation near the core of image surface 5 a is produced like the time of 
immersion use. Also in **** 3 example, high resolution can be obtained like said 2nd example at the 
time of immersion use. Moreover, even if it usually compares the time of use and immersion use, the 
image formation location by projection optics 2 does not change, but there is also no change of the 
axial overtone aberration in image surface 5a or spherical aberration, and the image formation engine 
performance in image surface 5 a near optical-axis Z is maintained. Furthermore, even if the 
refractive index of Liquid L changes with temperature changes etc., there is no change of an image 
formation location, axial overtone aberration, or spherical aberration. 
[0017] 

[Effect of the Invention] By this invention, a projection aligner can be shared with a normal state in 
the state of immersion as mentioned above. And the projection aligner from which the image 
formation engine performance an image formation location and near an optical axis hardly changes 
at the time of immersion use can be offered. Furthermore, few projection aligners and the exposure 
approach of the effect of change of a refractive index of a hquid can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the projection ahgner by the 1st example of this invention. 
[Drawing 2] It is drawing showing the condition at the time of immersion use of the projection 
aligner by the 1st example of this invention. 

[Drawing 3] It is drawing showing the condition at the time of immersion use of the projection 
aligner by the 2nd example of this invention. 

[Drawing 4] It is drawing showing the condition at the time of immersion use of the projection 
aligner by the 3rd example of this invention. 
[Description of Notations] 

1 — Reticle la ~ Pattem side 

2 — Projection optics 

3 — Lens holder 

4 — Attachment lens 

5 ~ Wafer 5a — Image surface 

6 — Liquid shield 7 — Revolving shaft 
8 ~ X-Y stage 10 - Light source 
11— Illumination-light study system 
12 ~ Reticle stage 

Z ~ Optical axis K ~ Beam of light 
A — Gas L — Liquid 
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la- 




12 



2 



6 




[Drawing 2] 




5 



[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



10/26/2006 



JP,2000-058436,A [DRAWINGS] 



Page 2 of 2 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/26/2006 



(i9)0*s»fFfr (J p) (12) i2t |g !|^ 1^ ^ (A) (wmi/fmm'jis^ms^ 

#182000 -58436 
(P2000-58436A) 

(43)i^ffiB ¥^12^2 ^250(2000.2.25) 



(51) Intel/ 

H 0 1 L 21/027 

G0 2B 13/24 

G0 3F 7/20 



5 2 1 



F I 

HOIL 21/30 

G 0 2 B 13/24 

G 0 3 F 7/20 

HOIL 21/30 



5 12 

5 2 1 
5 1 5G 



r-73-r(##) 
2H0 8 7 
5F046 





IfSPFlO- 23^62 


(TDIHBA 


000004112 












^^10^ 8 ^ 11 B (1998. 8. 11) 




ymm.=f-mB&i<Dpi a tb 2 » a ^ 








}^ 
























®* »- 
























100094329 



















(54) 



(57) [W^] 

C^^^S] MJISl±(C^Siffi$rl/c/^•i^->l a4SK 
5 (Dmm 5 a {cK^TStSjRJjfe^lf^ 2 ^rWf -StgllKS 

Si!^® 5 a iCD^raCC. Ma(jlx>X4 *S}fffiioJ«fg«: 

«. yg^oiegJtlflJfSSti, ffiB(jU>X4©J[^.RSliiJU> 



-11 




z_, 



-12 




X. 

miEmiit^mom i> mmmo vi^xmt m^%m t 
Bi)iaffi®)u>x©j©)isffliju>x®©ft^ifiSi*. ig^.)is 

So 

r. 

(^^^©afiNB'JrSi^] 30 

[0 0 0 n 

[0002] 

©PaPS!t©itA<b?:a •5.A>© 2 -3i©:^a*s#x 6iT-5. 
fi6*J:'). cn6©^%SS57fe^3^©PgPiS[©lfAifc«: 40 

m©®«T**u. ot?*s©{c*tb-c. tt©® 
»^^ti$<ji. Qxhz>. c<Dtc^, {m^m<D±ifixit 

■^i>»%ffiij©gi55j-^5^, c©J:^«:@ST^©iac>?g»«: 
mBittm. SPi*^iS©■i7x.'^ffl'J©ia□?B!^;'cS< 50 



2000-58436 

2 

b. gSife>'>-5'->©®iMMb=&®'Sct*5-c#€>, 

10 0 0 3] 

^S7fes?gtc*ii.iT«. f'Pf!i^ra4^«i?©m(*<!:-rs 

X«'?x/N«J©gi55J^S^:iSf*<t ^^,fga{£fflB# i -c. 
l3I^©^iiK14tie=&B|«r'^)&:A'ote. im^fS 

•rs. 

[0 0 04 ] lo^*t•*. m'iW-m.ii "7:^(0 

-g-u-c, -e-©?K«i(^B#©^mcj;or«. *£i^{i 
t*. jS«^fliB$tcs{*i?gf$©itin{cstg3n-sw^ 

ibU . ili^^tcj; f) iSSfiyH^©IS«ttfig-M!SflHaa 
Jf^a. m<*©®»f*tCl:t'^T, m^^t^©iS:^iil 

©^{t©ii»S:l,^a:^S3l^SRCXS*:fi«%li«f e C 
[0005] 

^mit. mSRil) ±{c^Siii$*aA:/<i'-> (la)* 

mm (b) ©s^tffi (5a) ic$mr^i^§i^^m 

(2) ©SfcS« (5) lfflJ©U>XffiiS3feffi (5 a) 

i©^r^{c, >iebu->x(4) ^-jfijipittsciea^n. 

ffl6!jU>X (4) ©T®i.®>!c® (5 a) <»:©^P^». 

mm'^micmfiiSH, ffiwu>x (4 > ©/us c i ) m 

U>Xffi©fi^4ia (Rr) it. WM ( \ ) ffiiJb>XS 
{5a) ^^©Tfett ( Z) ±©fag^ ( d, ) 

ien^sx$>^. ^©Ks, M{cgR(^0ffi©03{cf*b 

/c??-^?:* -;/nf*gK:{^IB-r^i, ffittb>X (4 ) ©» 
« ( 5 ) ffliJU>Xffi©fl*i|i'^ ( R. )«.««( 5 ) 
<Bi)U>Xffi)!p6jS3tS (5 a) tX(Ditm (Z) ±©Sg 
it (d.) ia3HmL<tj:ZJ:'3icm!^Stii,CtAm 

[000 6] * jt*f6B^5i. mi^mm(Dm i rj>'S4 k: 



(3) 

3 

i^Ltc^m:>7 yaff^icmi-r^i:. mm (I) ±tcfii 

m$rifc^<^-ly (la) ?rS« (5) (DBitm (5 

a) ic^mr^mm^^ (2) ^mr^iikm^yemm 
tcfei^r. (2) ©afe«« (5) fflij©u> 

Xffl©ft^¥S (R,) «. (5) iaiJ©U>Xffl;5i5 
6.®^tBB (5a) *-C<D*tt ( Z ) ±(Dmm ( d . ) CC 

^g^rffll,^-CS?!c^^;^j*(Cfcl,^r. /fJiS ( 1 ) 10 
©K5Uc-CM?^-rSM?8XSi:« 13:^3^^^ (2) ?:^> 
bXfm. ( 1 ) ©^■Ci'-XI^ (la) (5 ) O.® 

*s (5 a) t,cmyt-r^mmMt'S:^tscti:mit 

[0007] 

M©^iH)teM5r^j^-r. mi it. ^^imcomim^WK. 

U5^i7;U 1 (0^<^->m \ a©it*'^7x/\5©{feffi5 a 

i^iSr. u^^i'^ux^f— i5i 2±cctga5nfcjsjist 

5, U^^i'JH ©^-5^'->ffil a*>6^L/cS*3fe». 

■i»x>'N5©^ffi5 ate. ^■tif->Ml a©^<S:*S®t-r 
5. &*s. jiS<5^B#<t«. f^Ptt^ra**. ^«©*©« 
Sg€rl.>5. 30 
[000 8] CCT'. XYXf-v'BiiCt*. (5Ii£«i7 

*5|9:S$lari^-5. C©fflKjU>X4«, lelSttT^ttJ 

'C,«K:|51^oJ«igitC-:>-CC>^. -^-bT, 0l(c^n^(ag*i 
6180° iHlfEt-ai. MffljU>X4(J. SUtK^JSE 
©KTCCEg$n.S. C©it, ffl«)b>X4©3^ 

a. fs:^3fe^^2©3fc«i-S[-rs. SAi. xYxf^- 

ysitctJ, ffiJ^1:S©?S<*SfKfe6»5S:S3nriiS, 
01 -CW. B*©fcJ?). iKi*iSSS6©B)f®©^5>^S-r. 
■€-Lr. ?gf*ffiig«6«:HSnft:3giai«:. tt^©igf*€: 40 

Anr. ^'Pil)^ra©•^'x/^5^flg|5^^p^?^^g»i■r■5c 

i*i-Ct 1 ||{S^©g:«;l§7fegg«:fgtatfc^(C 

X^mthi^. MlftU>X4?:ftiJ?^^3^2©KT(C 

«jU>X4©±ffi (U^i^JUffli)©®) <!:. 

2©TS (^^>■^;x-'^5^W©ffi) i©ia«. 2mt^£ 

^tr. M«JU>X4©Tffi (■>x-'^5ffllJ©ffi) 

<!:. ■:»xyN5<!:©rHl«. g|l©RiKMB. 
^ <!:«j*©i^|?j^* jj^r . 

[ 0 0 0 9 ] s 2 tt. :^mm<Dm i ^ssentc j: s^ai^ so 
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■C«. ?iB)U>X4©±®{l)©^ra«2^A<t^c«), IS 

«ju>X4©T®®J©?gra»?K«cL<ta^t:t»i. * 

4 <0±mmViit. -^J X7N 5 ±©i!fe® 5 a ©«?i'C^«Ci|!g»-r 
«)U>X4ai:^?gftL*s^c(,»jim6^B#©f^a5 a©tfi 

'C>i— ifci/Tt^s. -ei^r. ««)u>X4®±ffi©ft^ 

R,= d, (1) 

d, : fiBa&U>X4±ffi*^6'>x/NfS®5a*-e©^ 

Z±©S£ISI 

[00101 -n. ffll»U>X4©T®0«B. ^[B?f5 
^ifeo-cus, H?»L/ccfc^«:. mW]\y>:X4tmi^ 

i>±X<D^tSiVHt. ffie(jU>X4©Tffig|5CC*JC»-Cfc. 

t£i>. C©it. SR*^*2©'?xyN5ffliJ©Kn»N 
A«, 

N A = n s i n 0 

n : mW<O^Uinfi>m9im 
e : JRm*ft 

A r = k A„/NA 

: s?t3t©^atf-c©jajT$ 

k : 

[0 0 1 1 ] Lfc*io-C. iSSffifflB^lJ. aSttfflB^i 

fife?: l/n{C|^±-r-5.C<!:*it?*S. s^^lHife 
mX'\t, «feM5 a©4^'WcM»-rs^r©7fe^K». IS 
ft[ju>X4{ci;-pX«JS»Tl^^j:i<^fcJi), ^ffiiR^ASffeS 
l/J^tt^. MfC. ffll»L'>X4©fe^tiiffittLOfe»Sij 

[00 12] y^tc. 113 tcr, :$:#e?B«CJ;S^S3^il 
©^ 2 ^*fee?!lfc J; ^jga^fflB^-c ©fi:g5S7Ki|g(c*ii^ 

m2mmm(Dmv}u>:K4 ©±ffigi5©j^». mtm i 

jlifiW©fflf!ilU>X4©±®gi5©JBt*:i^bl^ r&t) 

[0013] -:fj. m^m 1 mti^mcomw) u >X4 ©t 



(4) 



2000-58436 



R. = cl, (2) 

d, : fflSJ^>;^4T®*^e.■^7X^^®ti5a SrOTtIi 10 

Z±CDKf5f 

[0 0 1 4 } :^^2*SSWcj:ti(i, mW}U>X4tm 

fc. ^pt^,^2^cJ:5iS«feg*5^{t-t*f. tfeffiSa 
[0015] yc(c. H4{cr, *^BJK:J:^^g:ife^ 

a©m3iiss6«i*^r. ffrtami> ^2iiigwi-rtj?KS 

^2 0gfc'?x-'N5fSJ©ffi*s. jgmcrS3i^.5C i(c;/5: 
L/tjJSor. *lg3llifeP«©IB:ijS:7fe^|g». 01 
©?S(*ill5«6 ©±ffi*J, fi:^*^}^ 2 ©Tffi J: •) IS < 

m-ftmu^uiK Mfc. Buia^K i^2jiteM©jS?s 

^B#lCffll,>S01©U>X;^;l/5r3. m&}l^>^4. 

[0016] S4tt. jg?t«ffli^(c*ji,.-c. tmm^m 

S<Dm^^^^. 2 ©a *> -J* x^-x 5 ffiiJ©ffi^!£;«cO U 
tcm Vf> -5 . 2 ©S X ^ ^ 5 fBiJ©® ©JKt^j 

». i5iEII2Slte«^©t«BibU>X4©T®Sll©?gl*t^ 40 



Li,K tUioh, TffiSPiCfcC^r (2) ^(om^t^^'o 
Ato. — a^ttfflB#tc*jCit:4>, S4CC7j^-ri9:ij3t 
^.^2^fflusci{cjtc5*i. jS?lMffle#<{:|5]a«:. ill 
ffi5 a©*.C«Wi5{CiS»TS^r©3fei^K©®jT«5feO 
:*^3IIJfet?llCC*3Ur^). BulE^2|ISfe<?it|3l« 

2 Kl J: i>m^iilM.ifimt^ff , f^E 5 a -C©l4±&itX 
ll-?'»ffijRII©^fbfc^c< , :JtttZ #ia©<i^ffi5 a-C© 

[0017] 

[|E?g©5ai^] tt±©J:^iCC2|s:^B^-cii. !a:]^S7l£i?a 

r. ^ssfi6fl9B#{c*$t,>-c*). $g^fics^jfef4{^ia©Mts 
*st:-#-5. jgtc. ?g(*©^}T^©^(t©i5S©i!>iiii»t8: 
[0ffi©iam^c|JiB^] 

[01] *%?§©ll 1 lllteC«{cJ:4SSSS3^^g«r5^-r 

m 2 ] *^B«©i^ 1 mmmicj: i^^mm^^mcomm. 

[S3] :^mm<om 2 ^CTfC J: il9JJK3l£ilH©jg?l 

mmm<Di^m^^^~rmx$>^, 
[@ 4 ] 2|j#ii8©|g 3 ^Wfcfc ^S:i5S5t:l^©igrt 
«fflffi5F©tm^/T^-ri3t:'* -2). 
[??-^©lft?9] 
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